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Abstract 
Introduction: The combination of carbamide peroxide, thiocyanate or enzymes such as amynoglucosidase or 
gluco-oxidase is able to reduce gingival inflammation. 
Objective: To evaluate antiseptic efficacy, in relation to reduced gingival bleeding, of a new dentifrice containing 
carbamide peroxide and lactorperoxidase. 
Materials and method: A sample of 32 patients, with periodontal pockets of more than 3mm in the vestibular area 
and 4 mm at interproximal sites, was divided into two groups of 16 and 17 patients respectively. Group A used 
a dentifrice containing 3% carbamide peroxide and 5% lactoperoxidase plus 0.022% sodium fluoride for three 
weeks followed by a control dentifrice with only 0.022% sodium fluoride for another three weeks. Group B used 
the same dentifrices but in reverse order. Efficacy was assessed by measuring the bleeding sites at the start of the 
study, and after application of the first and second dentifrices. 
Results: After applying the toothpaste object of this study, group A showed a significant reduction in bleeding sites 
(p<0.05) and a slight non-significant increase when the control toothpaste was applied (p>0.05). After application 
of the control toothpaste, group B showed a significant reduction in the average number of bleeding sites and after 
application of the study toothpaste the group showed a greater reduction in the average number of bleeding sites, 
which was also significant in relation to the first phase (p<0.05). Conclusions: Reduction of gingival bleeding by 
the carbamide peroxide based dentifrice with lactoperoxidase was found to be superior to the control fluoride 
dentifrice.
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Introduction
Hydrogen peroxide and the enzymes related to its com-
bustion, particularly peroxidases, form part of the sali-
vary peroxidase system which maintains oral health in 
three ways: protecting host cells from hydrogen peroxi-
de secreted by bacteria and defending cells by regulating 
the amount and controlling the toxicity of this powerful 
oxidising agent; inactivating carcinogens and mutagens; 
and regulating the amount and distribution of oral micro-
flora by inhibiting the growth and metabolism of many 
bacterial species (1).
This protection mechanism is activated by interaction 
between hydrogen peroxide, in the oral medium, (2) 
with two products secreted by the salivary glands: an 
enzymatic one, peroxidase (3), and the thiocyanate ion 
(SCN) (4,5). In the presence of hydrogen peroxide, SCN 
oxidation is catalysed by peroxidase to form hyopthioc-
yanate (OSCN). OSCN is innocuous for the host but in-
activates the growth and metabolism of many pathogens 
and oxidises carcinogenic compounds and mutagens, 
transforming them into much less harmful forms (1).
OSCN is abundant in the salivary peroxidase system 
although there are other similar oxidised compounds and 
other enzymes such as catalase or dismutase peroxide 
with a similar function. Knowledge of this system is im-
portant, its components, peroxide, enzymes and SCN are 
applied with more or less success in our clinical practice 
as antimicrobials, dental whiteners and even to alleviate 
the symptoms of xerostomy (6). Thus, there is a clear 
need to research more deeply the formulation, effecti-
veness, toxicity and dose-dependency of such products 
and, by emulating the peroxidase system, to study the 
effectiveness of the peroxides- enzymes association. The 
catalysing action of certain enzymes can increase the 
effectiveness of peroxide for bleaching teeth, so lower 
doses are required, thereby reducing the potential toxic 
effect. This situation has been demonstrated in vivo on 
tetracycline stained teeth (7). A combination of peroxide 
and enzymes could also be applied to achieve the in-
tended antimicrobial effect of peroxide and our research 
focuses on this aspect.
Up to 1995 very few clinical studies were published on 
the antiseptic activity of peroxides (14,15,16) or enzy-
mes (8,9,19,20,21). Among the previous scanty contri-
butions, the association of peroxides, enzymes and SCN 
is awakening a certain amount of interest and that is the 
reason for this present prospective, double-blind, cros-
sover trial designed to evaluate the antiseptic and anti-
microbial effectiveness, in relation to reduced gingival 
bleeding, of a new dentifrice containing carbamide pe-
roxide and lactoperoxidase, initially proposed as a tooth 
bleaching product.
Material and Methods
Sample characteristics
The most uniform sample possible was chosen as regards 
hygiene habits and periodontal state in order to assess 
whether the study dentifrice could provide more benefits 
than a fluoride dentifrice. The sample consisted in a total 
of thirty-three patients who gave their informed consent 
to the study. Ages ranged between 21 and 69 years with 
an average age of 40±14 years with a sex distribution of 
23 women and 10 men.
Inclusion criteria were: a mesial probe depth of 3 mm or 
less and an interproximal depth of 4 mm; a maximum 
of six missing teeth, excluding third molars; natural in-
tact dentition in the anterior teeth area, where the clini-
cal assessments were made, good plaque control with 
an initial Silness and Löe Plaque Index (10) of <2 in 
these teeth. Exclusion criteria were: fixed orthodontic 
treatment or removable prosthetic rehabilitation; inabi-
lity to brush correctly; prior history of hypersensitivity 
or specific allergy to any of the products used in the stu-
dy; pregnancy; drugs intake with possible gingival side 
effects; and chronic systemic illnesses with possible gin-
gival effects.
Experimental study
Patients were randomly distributed in two groups: group 
A with 16 individuals and group B with 17. Group A 
used dentifrice 1, initially, for three weeks and then den-
tifrice 2 for the following three weeks. Group B used 
dentifrice 2 initially followed by dentifrice 2 (Fig. 1).
Fig. 1. Paste application
The clinical parameter chosen to reflect the possible 
antimicrobial capacity of the product was the Gingival 
Bleeding Index on probing (11). Probe pressure was 
standardised with a pressure-controlled probe (12). As-
sessments were made at three moments: in the baseline 
phase and at the end of the first and second phases of 
treatment.
Measurements were taken by a single explorer, in me-
sial, medial and distal areas of the vestibular aspects of 
the maxillary and mandibular canines and incisors (36 
sites in total). Number of bleeding sites is expressed ra-
ther than the percentage, following the original index. 
To standardise brushing, each patient was provided with 
a soft toothbrush with a small rectangular head (Labo-
ratorios Kin, Barcelona, Spain) at the start of the study 
and when the dentifrice was changed. They were told 
how to place the dentifrice on the toothbrush and the 
amount to use. Patients were told to brush three times a 
day for three minutes each time over the three weeks of 
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different experimental designs and contradictory results.
Applied as a mouth rinse on an experimental gingivitis 
model in students (13) or by irrigation (14) the clinical 
results on gingivitis were positive. Subgingival irriga-
tion with tetrapotasium peroxidiphosphate was shown to 
be effective in reducing plaque index and gingivitis in 
patients with pockets of 5 mm or more (15) whereas the 
use of a dentifrice with peroxide and sodium bicarbonate 
showed no significant benefit (16).
Tray-applied 10% carbamide peroxide in high caries 
risk patients proved effective in preventing caries and 
gingivitis (17).
The results of our study where carbamide peroxide is 
used in the form of a dentifrice at a concentration of 3% 
corroborate its effectiveness in controlling gingival blee-
ding, the clinical expression of its antimicrobial action.
As regards the use of enzymes, amyloglucosidase and 
gluco-oxidase in dentifrices gave discreetly positive re-
sults in relation to reducing plaque formation but did not 
benefit gingivitis (18,19) or lacked any benefit (20).
The use of a lactoperoxidase system in a dentifrice was 
effective at reducing S. mutans and Lactobacillus and at 
forming thiocyanate ions (21), in contrast to other less 
encouraging results (22,23). Better results were obtained 
with the use of a fluoride dentifrice containing carba-
mide peroxide and thiocyanate which proved to be as 
effective as triclosan at reducing gingival inflammation 
and the formation of supragingival plaque (24).
It is not easy to obtain conclusions from an analysis of 
the literature. The antimicrobial effectiveness of hydro-
gen and carbamide peroxides is obvious and it is unani-
mously recognised. It appears to be confirmed by in vitro 
studies of oral microorganisms. It is, however, impos-
sible to extract many conclusions on their clinical use 
for various reasons: firstly, due to the lack of studies, as 
peroxide has been rejected because of its toxic potential; 
and secondly because there is insufficient information 
on how to specify the formulation, dose and carrier for 
the peroxide.
The idea of combining peroxides with enzymes and 
SCN ions is promising because this combination has 
been anticipated in nature for maintaining oral health 
(the salivary peroxidase system) but there is still a long 
way to go before the safest and most efficient combina-
tion has been formulated. Frequent use of the term “sa-
livary lactoperoxidase system” can lead to confusion as 
lactoperoxidase is similar but not comparable to human 
each phase.
Product composition
The researchers did not know which dentifrice was be-
ing studied until the end of the study. Both dentifrices 
looked the same, except for an identification label with 
the numbers 1 or 2. They were in the form of a gel and 
a paste which were applied to the toothbrush in equal 
parts. The gel for dentifrice 1 contained 3% carbamide 
peroxide and the paste contained 5% lactoperoxidase 
and 0.022% sodium fluoride. Dentifrice 2 (control) con-
tained only sodium fluoride (in the same concentration 
as product 1) in the paste and a gel with no active com-
ponents.
Statistical treatment
Average bleeding sites were compared at the start of the 
study and at the end of each treatment phase for both 
groups (ANOVA). Intra-group changes in the two pha-
ses of the study were analysed by variance analysis for 
matched-pair data. In both cases the confidence level 
was 95%.
Results
Groups A and B showed no significant differences at the 
start of the study as regards gingival bleeding index or 
probe depth.
Table 1 shows the changes in average bleeding sites in 
each study phase for both groups. After the first phase, 
group A, which applied the dentifrice containing carba-
mide peroxide and lactoperoxidase, showed a significant 
reduction in average bleeding sites (p<0.05), whereas 
when the control dentifrice was applied in the second 
phase there was a slight, but not significant, increase 
(p>0.05). Group B showed a significant reduction in 
average bleeding sites after application of the control 
dentifrice in the first phase; after application of the study 
dentifrice in the second phase, again there was a greater 
reduction in average bleeding sites which was also signi-
ficant in relation to the first phase (p<0.05).
Discussion
Hydrogen peroxide has an antiseptic effect thanks to its 
oxidising effect as it produces hydroxyls and other free 
radicals that act on a wide variety of organic compounds. 
However, its potential toxicity and the disparity of studies 
and results have meant that its antibacterial use has been 
sidelined. To date, studies on the application of hydrogen 
peroxide in this regard are scarce and they present very 
Table 1
Average initial bleeding sites 
(DS)
Average bleeding sites test 
dentifrice (DS)
Average bleeding sites control 
dentifrice (DS)
Group A 2.087 (0.58)a 1.85 (0.40)a 1.97 (0.68)
Group B 2.03(0.30)b 1.57(0.28)b 1.81(0.34)b
 a,b significant differences between groups
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salivary peroxidase. Lactoperoxidase is found in cows’ 
milk and explains the antibacterial capacity of raw milk 
observed decades ago (25, 26). It would seem logical 
to seek formulations containing salivary peroxidase and 
other components of this system.
Few studies evaluated the clinical effectiveness of adding 
enzymes such as peroxidases to carbamide peroxide-ba-
sed compounds, and some of them have only focused 
on dental bleaching (6), however, current knowledge of 
the action of these enzymes suggests that they fulfil two 
essential functions. Firstly, they enable the use of lower 
concentrations of peroxides as their presence optimises 
the liberation of active components, and, secondly, they 
protect living tissue in the oral cavity exposed to peroxi-
de action.
Our results suggest that a dentifrice with very low con-
centrations of carbamide peroxide and lactoperoxidase 
is more effective at reducing gingival bleeding than a 
conventional fluoride dentifrice, even though the sample 
consisted of periodontally healthy patients.
We consider these results justify extending the research 
line on the antimicrobial effectiveness of hydrogen or 
carbamide peroxide and in particular the combination of 
peroxides and enzymes to increase peroxide effective-
ness, enabling a reduction in the dose and the potentially 
toxic effects.
Conclusions
These results and the crossover design of the experiment 
show that the dentifrice object of our study (containing 
carbamide peroxide and lactoperoxidase) is clearly su-
perior to the control fluoride dentifrice and clinically 
effective at reducing gingival bleeding, thereby indica-
ting its antimicrobial capacity.
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